LTHOUGH there have been a number of papers on vascular malformations of the spinal cord, many problems still remain to be solved. The diagnosis is not yet really satisfactory, and correct recognition often comes too late. For a long time myelography was the only method; but this was not reliable, for it could not reveal every vascular lesion or inform us about the vascular supply. However, diagnostic procedures have recently been greatly enriched by spinal angiography as performed for the first tlme by Henson and Croft 7 in 1953 . This means great progress but does not remove all the diagnostic problems and still leaves the troublesome question of therapy. Conservative treatment prevails; but on the other hand, surgical therapy, even in radical form, has been advocated.
Thus, each case that can clarify some aspect of this difficult problem becomes important.
Case Material
We have treated surgically nine patients with vascular malformations of the spinal cord; these patients included seven men and two women who ranged in age from 21 to 72 years (Table 1) .
Six patients suffered from pain in the spine, spreading to both legs in four cases, to the testis in one, and the head in another. All modalities of sensation were affected. Eight patients suffered from urinary and fecal incontinence; four were impotent.
Seven patients showed a mixed paraparesis or cauda equina syndrome, and one developed hemiparesis. Three times the onset of neurological deficits progressed very rapidly to paraplegia, probably due to a hemorrhage. In one pat:ent the disease manifested itself with sudden paraplegia, regressing and progressing again to finally deteriorate as quadriplegia. One patient had repeated Received for publication April 17, 1968.
TABLE 1

Vascular malformations of the spinal cord
Malformation Location
No. of Cases
Total 9 symptoms of subarachnoid bleeding.
In six patients a protein-cytologic dissociation was found. In eight, air or oil myelography was performed; but the correct diagnosis was made in only three cases, while in the others a mistaken diagnosis of tumor or arachnoiditis was made. Four patients were investigated by spinal angiography. In only two of them was the arteriovenous malformation visualized, although at operation and histologically the lesion in each of the four was an arteriovenous malformation; in one patient obesity and the remnants from a previous oil myelography diminished the quality of the pictures and made the proof of the malformation impossible. Angiography performed in two of the remaining patients with venous malformation did not visualize any vascular lesion.
Results
In eight patients the malformation was removed or completely obliterated; in the other its size was diminished. The surgical procedure was carried out from 1 to 40 years after the onset of complaints. The result of surgical treatment was excellent in
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one, very good in two, good in four, and fair in two.
Six of the nine patients could walk unassisted postoperatively, two of these patients needed orthopedic apparatus. In one patient the ability to walk did not return; he had been paraplegic for many years. In four patients urination, in two constipation, and in two sexual function improved. In no case did the motor functions become worse. Sensation improved in only three cases, and in one woman pain spreading to the lower extremities developed. Three patients have survived 3 years, one 4 years, one 2 years, and one 1 year. Three patients died, two of urosepsis at 4 months and 3 years respectively, and one of an unknown cause (no autopsy).
Representative Case Reports
Case 1. This 47-year-old man was admitted to the Neurosurgical Clinic in Prague in February, 1955, with a 2-year history of stumbling, pain in both legs and the left testicle, progressing to spastic paraparesis and loss of sphincter control. A myelogram revealed retardation of the flow of the contrast medium and narrowing of the subarachnoid space at the 10th to 12th dorsal level.
Operation. On February 28, 1955, laminectomy from D-6 through D-9 was performed, exposing a racemous vascular malformation with a reactive arachnoiditis. The tortuous vessels completely covered the posterior surface of the spinal cord and were pressing into it (Fig. 1 left) . The whole vascular formation was gently dissected free and totally removed: when a large vessel at the upper end of the malformation had been ligated, the tension in the malformed vessels had suddenly decreased. The malformation had no connections penetrating into the depths of the spinal cord. The histological diagnosis was angioma arteriovenosum racemosum.
Postoperative course. There was significant improvement in strength, sensation, and sphincter functions. After 3 weeks the patient could walk. Some decrease in sensation persisted in the legs. Controlled urination was restored. The patient died 3 years later; autopsy was not performed. 30 years, progressing in recent years to paraplegia and sphincter incontinence. By 1952 he also showed bilateral paresis of the arms and anesthesia below D-2. The spinal fluid was normal, but myelography verified the clinical impression of an intramedullary tumor of the cervical cord. In 1952 and 1954, laminectomies at C-1 and C-2, and C-3 and C-4, respectively, revealed an enormous vessel meandering over the whole posterior surface of the spinal cord (Fig. 1  right) . Definitive surgery was impossible because of the obscurity of the circulatory system and the fear of grave postoperative consequences. At that time, of course, seriographic vertebral angiography was not available.
Examination. In August, 1964, 10 years later, the patient was admitted because of serious deterioration of his condition with grave quadriplegia and sphincter incontinence. Normal motility was preserved only in shoulder and elbow joints, was reduced in the wrist, and lost in the fingers. The deep tendon reflexes supplied by C5-C7 were in-
